At present most medical microprobe analysis is conducted on insoluble particulates such as asbestos fibers in lung tissue. llZl3 Cryatechniques are not necessary for this type of specimen. Insoluble particulates can be processed conventionally Nevertheless, it is important to emphasize that conventional processing is unacceptable for specimens in which electrolyte distributions in tissues are sought. It is necessary to flash-freeze in order to preserve the integrity of electrolyte distributions at the subcellular and cellular level, ideally, biopsies should be flash-frozen in the operating room rather than being frozen several minutes later in a histology laboratory. Electrolytes will move during such a long delay. While flammable cryogens such as propane obviously cannot be used in an operating room, liquid nitrogen-cooled slam-freezing devices or guns may be permitted, and are the best way to achieve an artifact-free, accurate tissue sample which truly reflects them wVo state. Unfortunately, the importance of cryofixation is often not understood. Investigators bring tissue samples fixed in glutaraidehyde to a microprobe laboratory with a request for microprobe analysis for electrolytes. Having fixed the tissue in glutaraidehyde, the investigator believes that it is optimally preserved for microprobe analysis. While the sample is optimally preserved for traditional transmission electron microscopy, electrolyte distributions have been destroyed.
Not only is loss of electrolytes and other soluble minerals a problem, the addition of chemicals used with traditional chemical fixation is also a major problem. Lead, osmium and uranium are used routinely in electron microscopy laboratories. Arsenic is a component of buffers such as cacodylate. In histology laboratories, phosphorus from phosphate buffer and bromine from dyes such as eosin are problems. In electron microscopy and especially in histology laboratories, small particles of dust such as aluminum silicates are common contaminants. Glassware not properly washed or rinsed can contribute elements such as calcium or lead to tissues. We encountered this problem with a biopsy processed at another hospital. We avoided making an erroneous diagnosis by using the controls noted below. Scrupulous attention to cleanliness and to tracking all reagents and their associated buffers used in the preparation of the sample is necessary in order to conduct a knowledgeable microprobe study.
Once the sample has been placed in the instrument there are many additional potential artifacts. The most common problem is the lack of a peak from an expected element. The most common reason for this is either loss of the element due to poor specimen preparation as described above, or insufficient sensitivity on the part of the equipment. Conventional microprobe analysis with an energy dispersive x-ray detector on a typical scanning electron microscope is only sensitive in the 10 to 100 parts per million range. Thus the distribution of an element such as aluminum in tissues such as bone or neurons may be impossible to study with this technique, especially if some loss has occurred during specimen preparation. It may be necessary to use more sensitive techniques such as a laser or ion microprobe. However, the geometry of the sample stage and detector may be the problem, if aligned incorrectly, our sample holder can block the detector, resulting in no peaks detected. Another common problem is that the feature of interest may be covered by tissue. A particle should be free of tissue with its surface exposed to the beam in order to generate a good signal. It is surprising how little tissue is required to obscure large particles and to block x-ray detection. Histologic sections should be lightly coated with carbon and not sputter-coated with a metal. While it is true that the-elements in sputter-coated asbestos fibers can still be detected, this technique only works because of the large mass of the particle. It is not recommended for ideal microprobe analysis. The sputter coat does prevent one other important problem, charging. A specimen which is charging may contribute no x-ray signal and thus be a "false negative". Usually this problem is obvious during secondary electron imaging. False positive peaks may arise from metals in the microscope (iron, chromium and nickel) as well as silicon from some
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Call the Materials Analytical Services' EM SERVICE GROUP before you sign another Service Contract. vacuum pump oils. Once peaks are obtained, care must be taken to identify al! peaks in the full spectrum. For example, it is easy to misidentify the M-alpha line for lead since it overlaps the K-alpha peak for sulfur. However, by identifying other lines for lead this mistake will be avoided. Two different types of spurious peaks may be present when there is a large mass of material contributing a strong signal -escape peaks and arithmetic doublets. The latter are peaks obtained at precisely twice the energy of the primary peak. Escape peaks are caused by charge buildup effects on the detector, and are either present at the excitation energy of silicon, which is the detector material, or at the peak energy minus 1.74 keV.
TEATS/SEATS
As a final check on all of the above problems, it is important during a microprobe study to utilize several different controls. An ideal study should include the full spectrum from the feature of interest, from tissue close to but lacking that feature, and from the blank stub or grid. Only in this manner can peaks contributed by, for example, the metal in the column, be understood and eliminated. Other useful controls are cases processed through the same histology or electron microcopy laboratory on the same day, but not including the feature of interest. These controls help to exclude the possibility of a spurious contaminant present in that particular run of embedding medium or fixative. This control is particularly important when a microprobe lab studies tissues from another laboratory where rigorous microprobe practices may not be the rule.
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